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RELEVANCE Addition of Al-LLZO increased conductivity and reduced polarization

TECHNICAL ACCOMPLISHMENTS . .
Composite electrolyte vs Pristine electrolyte LITFSI vs LiFSI
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= Correlate aqueous colloidal dispersion properties and thick electrode coatings to cell performance to
reduce LIB pack cost.
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TECHNICAL APPROACH «  Vertical channels were formed in the d The electrolyte with LiFSI showed lower glass transition temperature S e
Problems: NMC622 cathode d High frequency relaxation more significant with Al-LLZO indicating faster Frequency (Hz)
— Elect;ode cracking in thick electrodes * Large void space in the channels thium on dynamics SUMMARY
— Mass transport limitations thick electrodes * Denser and more durable structured
cathodes enabled by tailoring the O Fabricated thick and crack-free NMC622 cathodes (4.7 mAh/cm?) via FTC with tailored structure

water content of the slurry
formulation

Technical approach and strategy:

(] Fabricate crack-free NMC622 electrodes with high areal loading (4-8
mAh/cm?) via agueous processing

1 Develop bilayered electrode architecture via freeze tape casting

. Develop composite polymer electrolyte

J Characterize the electrochemical performance of the composite electrolytes
J Study the electrolyte-cathode interface

J Evaluate rate performance and long term cyclability

J Demonstrated 20% improvement in fast charge capability in bilayer graphite anode via FTC
1 The platelet AI-LLZO fillers resulted in substantial improvement of the stripping/platting performance

J The addition of AL-LLZO dramatically increased conductivity with faster dynamics
d LiFSI salt showed higher conductivity than LiTFSI in composite electrolyte

d The AI-LLZO fillers significantly change the conductivity mechanism: The Li ion dynamics become faster and the
conductivity increases: Possible interfacial conductivity mechanism

1 The ratio of the dielectric strengths (number density of the ions contributing to the mechanism) is associated with
Composite electrolytes based on poly(ethylene oxide) filled with Al-doped Li,La;Zr,0,, platelets the electrolyte conductivity

Cubic phase Al-LLZO platelets FUTURE WORK

1 Test the FTC cathodes
d Characterize the chemical structure in the nanoscale of the polymer electrolytes using XPS techniques

CALLABORATION

Partners J Characterize the electrolyte structure using SAXS techniques
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] Fabricate solid state batteries and test the electrochemical performance
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